Development of zolmitriptan loaded PLGA/poloxamer nanoparticles for migraine using quality by design approach.
The purpose of this investigation was to develop Poly (D,L Lactide-co-Glycolide) (PLGA)/poloxamer nanoparticles (NPs) of the hydrophilic drug Zolmitriptan using quality-by-design approach for brain targeting. Randomized 2(4) full factorial design was employed to achieve the critical quality attributes of minimized particle size and maximized encapsulation efficiency. The PLGA/poloxamer NPs were fabricated using modified double emulsion solvent diffusion technique and particle size varied from 165.4-245.4 nm, encapsulation efficiency was in the range of 48.96-95.97% and percent cumulative drug release varied from 43.32 to 100%. The optimized nanoparticles were characterized by FTIR spectroscopy and powder X-ray diffraction technique which indicated the loading of drug in NPs without any chemical interactions between drug and the excipients. The uniform and spherical shape of the particles was affirmed from TEM analysis. The in-vivo studies for determination of brain uptake potential demonstrated a 14.13 fold increase in drug delivered to brain from the NPs as compared to the free drug. The pharmacodynamic studies involving Swiss albino mice further confirmed successful delivery of drug to brain circumventing the blood brain barrier, through significantly enhanced anti-migraine potential. This investigation thus presents the suitability of zolmitriptan loaded PLGA/poloxamer NPs in brain targeting for the efficient treatment of migraine.